Nitric oxide inhibits DNA-adduct excision in nucleotide excision repair.
Sustained induction of nitric oxide (NO) in chronic inflammation may be mutagenic, through DNA damage induction and/or DNA repair inhibition. Although there is good evidence that NO can cause DNA damage, how NO is involved in DNA repair remains elusive. By using DNA synthesis inhibitors to accumulate DNA strand breaks in comet assay, we show that NO and peroxynitrite inhibit DNA-adduct excision in human fibroblasts damaged by UVC, 4-nitroquinoline 1-oxide, benzo[a]pyrene dihydrodiol epoxide, cisplatin, or mitomycin C, but not with methyl methane sulfonate. Treating cells with arsenite increased NO production and also inhibited the DNA-adduct excision induced by UVC, 4-nitroquinoline 1-oxide, benzo[a]pyrene dihydrodiol epoxide, cisplatin, and mitomycin C, but not by methyl methane sulfonate, H(2)O(2), sodium nitrosoprusside, or 3-morpholinosydnonimine. Arsenite inhibition of DNA-adduct excision was decreased by NO synthase inhibitors and NO scavengers. The nuclear extract prepared from fibroblasts pretreated with sodium nitrosoprusside, dipropylenetriamine NONOate, 3-morpholinosydnonimine, or arsenite also showed decreased activity in excising the DNA adducts induced by UVC and cisplatin but not by methyl methane sulfonate or H(2)O(2) plus Fe. These results are consistent with the notion that NO, peroxynitrite, and arsenite inhibit the DNA-adduct excision in nucleotide excision repair but not that in base excision repair.